Connective tissue growth factor is increased in pseudoexfoliation glaucoma.
Pseudoexfoliation (PXF) syndrome is a generalized disorder of the extracellular matrix (ECM) involving the trabecular meshwork (TM), associated with raised intraocular pressure, glaucoma, and cataract. The purposes of this study were to quantify aqueous humor connective tissue growth factor (CTGF) in PXF glaucoma, to determine the effect of CTGF on ECM production in TM cells, and to identify intracellular CTGF signaling pathways. Aqueous humor samples were obtained from patients undergoing routine cataract surgery or trabeculectomy. CTGF levels were quantified by ELISA. The effect of CTGF on fibrillin-1 expression in TM cells was investigated by real-time PCR. Western immunoblot analysis was used to investigate CTGF signaling. c-Jun/AP-1 activation was measured in CHO cells by ELISA after stimulation with CTGF. PXF with glaucoma had the highest aqueous humor level of CTGF (n = 18; 5.15 ± 0.79 ng/mL [SEM]; P < 0.01) compared with PXF without glaucoma (n = 15; 2.76 ± 0.64 ng/mL), primary open-angle glaucoma (POAG; n = 20; 3.05 ± 0.40 ng/mL), and the control (n = 21; 2.60 ± 0.29 ng/mL). In vitro exposure of TM cells to CTGF resulted in a 50% upregulation of fibrillin-1, which was partially blocked with the MEK (mitogen-activated protein extracellular kinase) inhibitor PD098059. Western blot analysis demonstrated increased phosphorylation of p42/44 MAPK, p38 MAPK, and the JNK pathways in response to CTGF. c-Jun/AP-1 activity was significantly increased in response to CTGF treatment. Increased levels of CTGF in the aqueous humor of PXF patients likely has pathologic significance through increased production of fibrillin-1 by TM cells through activation of p42/44 MAPK, p38 MAPK, and JNK pathways.